Analysis of low temperature-induced genes (LTIG) in wine yeast during alcoholic fermentation.
Fermentations carried out at low temperatures, that is, 10-15 °C, not only enhance the production and retention of flavor volatiles, but also increase the chances of slowing or arresting the process. In this study, we determined the transcriptional activity of 10 genes that were previously reported as induced by low temperatures and involved in cold adaptation, during fermentation with the commercial wine yeast strain QA23. Mutant and overexpressing strains of these genes were constructed in a haploid derivative of this strain to determine the importance of these genes in growth and fermentation at low temperature. In general, the deletion and overexpression of these genes did affect fermentation performance at low temperature. Most of the mutants were unable to complete fermentation, while overexpression of CSF1, HSP104, and TIR2 decreased the lag phase, increased the fermentation rate, and reached higher populations than that of the control strain. Another set of overexpressing strains were constructed by integrating copies of these genes in the delta regions of the commercial wine strain QA23. These new stable overexpressing strains again showed improved fermentation performance at low temperature, especially during the lag and exponential phases. Our results demonstrate the convenience of carrying out functional analysis in commercial strains and in an experimental set-up close to industrial conditions.